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et~s - „ ^ - . ^ 
. ~JL - 1 

? i v = t - a~ 

•night, be us«d in an ethernc" ~~i t ^ coca par cccaisr ly 

u „j multiple spread-spsctrna* channels to achieve 'a 
high processing gain and a high capacity t 

. - V ™ 

Par a giver, or processing gain and pother 

level, sp r ead - spec t ruin coniouni cat ions systems have a 
limited caps ? " ing L •» 

single chased Consise:' cha Tl sac work and T3 network, h 
way at enamcle, and assume a spread - spec t nam :::ans:nc: a 

' •.. "• < ' i ; - 

T.3 network, which can have data races of 10 ciogabics per 
second, a processing gain ai 2 . i cage-, be rea lir.ee. The 
I.OW > ^ > - v* N ~ n ! 

ioss of che advantages of spread -spectrum modulation each 
as resistance so fading causae by muitipath and ability to 
share the speccrsri with other spread spec-: ran: systems. 

suMkaaxj^ 

A general object of the invention is a packet. -n:r.cw 

cyscem having high processang gain and high capacity . 

f - ~ c ^ - - - > - f 
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radio *ives Each >f the pack® raasmittera in lodes a 
- T»±tter~l in-dirst rem m ~ 

an encoder., a desvuicrp lexer , chip-sequence ' »ir,- a 
plurality oi product devices,. a conldner.. s reader device., 
and a transporter subsystem. Each packet receiver includes 
a translating devict Peaces rta- hec filcex * processes 
a v ,;a„„^ * <rr- 1 - " - - - " ~l ; 

k x ~ " " ^ * si " N ~ v ' 

xnesftory , 

w .v " *c , - " " - Th ' - " ' " 

iata ~ v ?; ' a- > suss ~ v > c - < " " - s :> : ' vk ; ia a Py 

the v.:r; ?ncod tor s ii;\q data irss c! i 
FX pc memory is meant:, privacy typs oi encoding, such as 
.cra-sr. o,e cr encrypt xng che data. The cent - encoded data" 
as used herein is meant to include scrambled data or 
encrypted data. The demultiplexer datoritiplexes the 

■x d dat a. B { seal ty - su - ate s» -.ere 
A respective suh--data~sequenee signal is ooqpucted £ro-s a 
respective output of the deaanit iplexer . Pa need herein, 
the •• " part 

of the encoded data. 

The chip-seauence means outputs a plurality oi chip- 
;.a:.r rigna d the Peralirq, or. produ evic or 

„ i <- O ~T ** 

oiaraiity of chip -sequence signals,- he the output at the 

I alitj £ product devices ia a p cralitq spread 
5peor..ruK el on s 

is - t - j i mu>ines tee piuraii of 

eoreac-spectruc chancels as a tanlticdacneh-spread-onsecrruni 
signal.. The header device adds , J coccatenarsc f the 
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header device s - H " ^ ^ 

header later provides chip •• sequence syn-rccniza' 
receive; "he tneuvsottcei t v st s;opi i fiet ; 



eyed from 

5i N 



spectrum $iqnai , Txooog tor ehe present invention oay ho 
triggered from the header- as part of the packet -spread- 
. _j , at ' - . < ,h ~ < •* 

P. u: r <-or.a wd- r-- 1 --- 1 -.j.^, in 

time by the multichannel -spread- spectrum signal, the 
neader and oo i r • -0.000/ :. pe^c :o?crr ; ;s signal are sent as 
the nackor -spread -spent rum signal, and the tindna fox she 
multichannel- spread -spectrum signal, and "hue the data, it 
the : ^ ^ signa 

Dhs iata : a r ;0e mud v. i ohsnnal - S.pi ea 

contain information such as digitised voice, signalio 
adaptive power control iAFCd . cyclic -redurniancy ■• check 



unrated Iron spread-spectrum processing' a plurality of. 

nop 

:;,,ence signals, respectively. 

The ctop~se.p.:&nce signal used tor the header and cats 
cortreon to all users, The use of a c croon: chip- seguonos 
anal ieon ?st ? .... Canning 

c p > »d 

At each of one packet receivers, the translating 
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- „ - 

the carries ihrtoue ts , proses si; 
processing frequency may be at. s sra 
intermediate frequency < IF; or at be 
e^ a in; - - - - " - - cftc 

- ; ; e: s s ,e ~ * hv the 



generates control and riming signals.. 

The 1 v - t\ £ date ! - vr hed fist ex eeycg 
tticn au a £ . - y - t run <t snai embed a i s.n ' ' i pa i« 
a » ^ signal, as e plurality of received spread- 
spectrum channels. The adrUtip lexer .r.u.! tip latest the 
pd ra.l try ot received sp e? 

encoded data. The decoder decodes the received -entoned 
data as received data, The receiver - FIFO memory stares c r 
received data and outputs the received data to a data 
output. In an error -dree environment, the received eats 



ret. header device, a second piora 
second combiner, a toe to reader 



device,- and a transmitter to esc start. r,a 
iciodet tij evice, a pro 

.u It of. data -rat shed r. liners, a sec 
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er integrators.- a xswilt ipiexsr ,. a decoder, and a 

£ \'&X t - f t ~ ~ v. , - - " " a i " ' ej ^ 

i« r» „ w n - - ~- 

es data ;:ron a data input- Trie encoder encodes fche 

Srcn the transarteer- FIFO oenory as encoded dace. Th* 
itiplexer derod.t tpiexes rhe encoded date into a first 
5 ;.tc of <5ub- s L|ue ~« signals end s second 

} tx - * i ~ " el 

quencs f ~ t - t < 



rhip- 



devttcas end the second educe Una or product devices, or 
exclusive -OR gates, ncu t ipiies each or roe hirst plurality 
01 eae-data-eeqocece signals and each of the second 
plprality of soh-dats-sequenee signals:, by a respective 
chip-sequence signal. Each of the eh ip -sequence signals 
used t c multiply each of the f irst: plurality of sub-data- 
sequenoe signals, is orthogonal on has law correlation to 
the other chip-sequence signals n. the plurality ex 

l put 5 " v 

used eoth rhe first plurality of . ^ . < eu< scgnals 
may oo the same and need with the second plurality or sab- 
net - - - - ' 



ve ' ri iaeb: - : * s tne Sirs 

try t spread -spec u 

adds, i.e... concatenates, the tirst snnitrcnanne < 
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at r. ha receiver < 

plurality :i spread spe trait :hannel - second 

. fne - - ~ ■ ^ ! ~ -^oeono heac 

ssvice -add i .e nr.: -s r. e eeond nauti 

, ~ j ssco; 

header devxca aeapute a second packet -spread- spectrin 

, . _ . - - ^ *ae**i t tV tun r~*. sul 

- ' ?coi;d packe* 

epeotrcift ;rienai as a qnadratore-aatpiscnde modulated 
signal., using spread- spectrum rsdrc waves over a 

QAH s firia sp« crtai* £.vgn<; osas nereis :. 

J( ^.vM-*;? "i, signal transmitted by n< or oore » 
transmitters, and arriving at the input ot one or mo 
packer., receivers. The QAM-spraad- spectrum signal ha 
ix , ads and se o d &£ as - icat e *ith the 
. e - p^cvx .n 
- i ' P 



sr followed in caee oy ana secono S; ; i.oic::aiii!«;--:ipt»u- 
;:ran sicnai, tea first, and second haedara arid the 
t and second malt i channel- spread -specaruai signals ere 
as trie v spreade-pecaras: signal, end aha tiding f.ei 

deta 

he QPM-epread-snectrxaa. signal is keyed i ro;: the f irst 
sacond headers. The daaa in the first and second 
spra -sea i napisie sa - tain 
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power control (AK:'; ; eye; ic--a eoursiaacy -check T:RC) code, 
etc < 

The first and second headers, or preambles, are 
generated from apread-spaatruc processing a header -> sysrao 
o * rce i u« m-r . '~a- - ^r»v ~a u„ ihv 



spec" ma* processing the rrrsr. an-:; secoaa pj.a.oai sty o.<. saa- 
uaca --sequence srgnaiiy r ssrscr rvaly f eo.cn r.ha plurality of 
m ; ,f . . < > . 

The * -argcehi ased i : or v. fdrsc sad second 

net da" c of- > 1 a 

coaoioa chlp-aepaeaca signal, aenxeves low cost, since 
exxxuitry tor changing chip-sequence signals is not 
required. 

At each of the packer, receivers, the trains la ting 
device translates she packet -spread -sp&ctruxa signal from 
the carrier frequency to a processing frequency. The 

:y irs " ay t \ t. so:; ; reqc lip 

intemediata frequency ilFs or at Oaseasno frequency. Pae 



proceass.::, ao response no r.no neac6r-osc»:.^.y li -...yea,, 

Trie £irst and second plurality ot data - rat chad filters 

- o ?a;„" 

che QAM- Si 5 spectrnjt gna as a 
tires and second plural. ray of received spread -space run\ 
channels . rasper 1 ;, rvaiya Tae naiitipieaer real tipieaes t.ne 
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received-encoa^d data as received lata T N >" a :c: >e) 
rKtrorv scores tine received data and one pr :: . •. nc recescaa 
3 od-~ scpur i c -rex ree en\ ^> - 
< ~ U , J ' " ^ " ? " ' *~ 

troncrdtter . 

additional :; set al sdvgncages — the inventi ar« 
set; ' - ' ~v_~ , > v j in 

part ce obvioas iron r - description t fast d teas nsd by- 
practice of Lbs ••area;: ion, The onjeets and advantages of 

I vaatio x l- < r t * ? or 

rhe instrumenveli ties end cardiacs clone particular ly prist es 
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The aocaiapaay air drawings., which are incorporated rr 
and cons err ate a part of the specification, illustrate 
preferred embodiments of the invention, and too ether vo.fi 
the description serve ic explain th& principles ct :ie 
invent i on , 

FIG, 1 illustrates a packet -switched ayscem; 

Kind 2 is a block, diagrat; of a packet, irsnsieicter a; 

a packet receiver ; 

fig , 1 is a block chair a a ci a packet reran sad tear • 

py;.; i i - g , hi a is 

did. 5 a a a banc a diagram of a matched filter and 

acquis it; ion sabsysrea. is used in FIG, 4;: and 

FIG. 6 is a block diagram of an alternative snitched 

Pilfer and acQUis i r subsystem; es aseci in ~ Id . 4 , 

OhlJfMl^ 

Reference now is nana ia derail to the p recent 

preferred . ^ " id ice tnveniion. < -n - or 

-i--- iblastrasod ia a acccapaayiag drawings, wherein is 
_ _ ^ y - - w - - - i „o , : _ s - 



; ;pe xm \ -avalce ec systs traced PIS 

using a packet-spread-spectrum signal. The packep»s 
spread- spectrum sysies count ea used as pern of a ro 
based - >" * ~ system. The - " ? i 

, • , at i * i - r sir t\ of 



taesket transaiatsr and a packet receiver. The pressrc 
invention is lili^tratada by way o< exuapie. with a pat 
i-aneratter rransR-dtt irp e paca< re? r> sic 

to a packet receiver. 

The packet "-sprece-'Spect.rec! signal., in a preieared 
erdccdimnn-: . includes a header , hallowed en raw by s 
muir. itnanrsa.h-epread spaetz s signal The header is 
concacanaced actn the mult ichaanei -spread -space ran ;:cp 
The heads} is generate- i n read spectra-: prscessis 
using techniques weal known in the art, a header-- a peace.: 
sequence s : oesi with a chip -sequence- signal . The head! 
t >-vrd 



a 1 . ee . i s us aa 

e header- symbol -sequence eigne. i , The header, in a 
„ v hor 

I - \ thro nation 

Each screed -space ran; channel of the sod 1 1 channel --- 
ad>- spect rant signal pari ef the packet- spread -spacer an, 
al i 3 generated sia>j.,lariy, f.rorn techniques well known 
he * * a -« : a - N - - - 



wo moms* 



proce.= sins a rn^-data-seqaenna .: aya: • ,u. to a resceaaa 
chrp- sequence signal, The sub-data- sequence signal Jn 
-arena rojs> data or an ana : - 1 onvertec d 
signalling - ^ or orner source of dsns syncac 

bits. The chip -sequence signal can be user detaned, ■ 
preferably is orthogonal as other chap-sequence s.agna 
,aca " „~r - a cbnanr - - - sc^u^nt 



t i1( . 5 t -s ; ^ . v a - .ui . - > " 

^vaitchc " - ' v N ' N ' 1 etueaes 

ot oacket transmitters and s plurality or packet rare wee. 

pre^sra.b.h 3 .in radio «&ve£ The cerss \ - *~ 

eransTalttsr* and ' : paeksc receiver", as used herein, aenot 

the overall system components -cor transact ting and 

■: eceiving .. rasp ec 1 1 ve ly , data - 

Seen packet t ransmitter includes rransjr.iater-sae^ory 
:aesns encoder neaos , detsu i t Lpl exer :nea;ae , K rararea t r er • 
spreud-spectruxn means., carabiaer aeans, header - -"a anC 



wo 



O < ^\;TOw 



p .. ••• - -v gnal or 

v ranssnruer-aprecrh :voc::a nor. s,-?ar : " a piuralxt 
spectrum channels, with each spreao-eeectrom cr. 

means , The combiner masns aiye&ra.ica.ay eojnr.os 



of v * r > 

The transit*! tar-sohs\ era ? o :r;ns? r: i 
frequency, the packet -spreao o v*ier signal, using radio 
waves, over a oocsecrucacionS charm© i - 

Eae* f the ackec ieceh/s a inc iaes s-xng 

means, 'vM^r -detection means . processor means, receiver 
spread -spectrum means, multiplexing means, decoding weans 
and neeeiver- memory means. The translating means is 
coop led to the communications channel. The header- 
iesecsic a >upl« sen fch nsl 



brequency. The processing frequency may be a 
jncy T 
rooeney, or other desirable frequency for 
lata. 

sder-detact ran means detects, at the proceesi 
;:he ni N ■. - spr« sd- 



WO 



signal , 

Th* processor curses generates con-roJ. , timing 
signals. Those signals are used for ^ntroiUno ?eqoance 
snd ■ i.ve « - "A e j^'-r^ios 

rh» rscei preao spec x - res: s : . c > 

t - . , < - -v. 



decode a the encoded dace ana the receiver esoecry smears 

stores the data from the eecod:: on eosans and outputs the 
data . 

r ie 2 ■* * s 1 *" 

first- es- first-out ~ v memory 41, -'he 

cransnutter-FIFG memory 41 may mo „ random access memory 
< RAH) or other --^ oafsponeiAts as re wail known in ^ 
art. The t ran smit £sr- FIFO memory 41 msy be P^~" - 
digital signal processor CDSep ? or. preferably, part of an 
. o. sr... i -eer.--.-v- x o — - ^\ , \r - 

For the ease of ss aeafog signal.- an analog-eo-eigieai 
converter would be .i a sort sd before the m.pvr re the 
transmitter- FIFO ;:.erory 41 for conversing the ana .cog siyom; 
so dace. The analog -to-digital converter may Pa a one hit 



encrypror or otner - v , osvica. 
dee iocs ere well known in the art. for 
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FIFO : ev : 41. - - encoded deoo* . Ins encocd.au procs-^s o ; w 
include usiag any of an encryption device.. & privacy 
device, or or he r device for uniquely distinguishing, ae 
„ ri , -o - z f ~ *r 

data s used sex oa r-eanu <- th ire era 

The demultiplexing oeanr is embodied .us a 
deisti loop lexer 44, the demultiplexer 44 has a plurality or 

,-fp r ^j. ^ of 

v i K x „ ^ co o . ;r -oi~ ^ih;^ v ov< 

lXl - - f.'»> r :co , - '<----- ,rd i :"'K::,l;r; 

of product ievices ' I ~ The -< eqasu » ,.io * a he 
eineochoe as a o ; u -soqu? no-, aensrator 39 for generating ; = 
plurality of chip-sequence srmaals. Alternatively, "he 
trsrus;rixcuer- spread- specr.cui:i me&os n«ay be eafcodisd as a 
plurality of EXCLUSIVE-OK gates coupled between the 
plursUtq :i .;r«- af the deinuioiplexei and a . o< 
device for storing the plurality of chip-sequence signals . 
In this ioo* the meoorv device outputs a respective 

s~- , i - i piai c ~ 3 ? > - - - - * 

i aIkc 3ti i <? n^vxcio the 

transmitter-- rprsad-specf rum mesne eslxvlied as a memory 

re 5 :-aoe k c ; ; ;xo ovular date ; as - o> aa ; s oil at cot. 

-oar a a vide o. j 

erhhodied as aov other technology Known it the art capable 
of. oncoutttno a oloraiooy of chia- sequence :oi goals . The 
tombunxos means os efcbodisd as a -oooior 4 . the header 

< ? - ' . „ - - r " } 

header sref hats, and the traraoaicte.r. •-suhsyan-..eo means or 

embodied as a transmitter subsystem idh The transmit tec 

; nbsy --- oiuds i - - - s sod i r s t cei 

for snd.f.ti - - - — - x 
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known the s;- tor craruscdtting a signal over a 
- ,*cj>.» -r^~i; hirer e.. rhe ^is:\--.a ^ 1 - ; ^i;>;i 
antenna 60. 

■v-...., : % , *~ T * is coupled to the olursiit 



V,, ,<: "V,.. V " ~ J" S 

data input, ana scores the data 

The encoder 42 encodes the data from tee oransneotsr 
Fipo 41 as encoded data. The encoder 42 encodes the data 
.sing t ey t t inbiing the do 

or encrypt tag the data. Thus- the encoded data ere 
s traced eo data or encrypted date, the encoder 42 is 
necessary for distinguishing data crons different users, 
having the proper key for decoding the encoded data, daps 
net : i I srticuls; are; srs lis; r; uesneo tree as ; tree 
ether users. Thus , the encoda.no or tee dare r» wear 
defines a user's channel, unlike other scat! enannei spres 



The r..o - » i nee, a? 

r. of iieccched f ilters or correlator is 
spreading or . c. \: .. •• spio ad - 

from shi users, and d liferent sets of 
or " ) - 1 - 1 - ' > eai 

.plexsr 44. demultiplexes the acceded da 
r of v. - -o, t v signals, with a 



wo mim* 



of t * o-u >: J \a 4- "he -y ~ - ~ \ \~ may 
tfabadis ^ v , serial r 5 parallel cos soar- a 

rhe hi{ eque - anat ox > urates « pi 
of v sque; s 5 * ' " 6 



plurality or chip -s i>3u* : r, co sveosfs, ana is ;:, r - hi- & r.- -y 

Plurality of chip- sequence signals. 

; 3i.it/ ii duct device; u 
nev > TP <_ as a s " oil ^3 cores 

coupled between the plurality of outputs of the 
ieta; raexei 14 and a - s « 1 N - ~ ! 3:c1 

EXCLUSIVE OR ;; at «- «u as 2 respective sod ur s ssgaenco 

signal frsn the demultiplexer* by a respective chip- 
■sequence signal £rcw the chip -sequence geuerstor 39. 

each of the s\da-data-eseguence signals by a respective chip- 

< signal At the output 5i : the p.ha:£ 
devices 51.. 58 is a plurality of spread - specs, r asa channels, 
respectively , A particular spread- spectrum .channel U 
idarrtidiled by tee chip ■•sequence signal that, aas used to 
peccrva ice " 1 ; pai xeu a- sat lata ecua;:aa 



- - isca ias 1 
as * * cas 

tela.. . ... ' ' of 

5 ytis v b e 1 a v c - s ■■ - - 
" s r to * r .a. ~ 

:te header device 46 concatenates s deader to the 
gannei--spread~spaotriui; signal, At the outset of 
% t packet, - ss a- t signal 
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header is tar erup-sequenae e y r. c h r o tnz a t .1 o n at sr. he 

snbsy 3 tea 5 £ a £ t he se - t ra asm! t tea - r 1 .ai -a. appropr 10 
filters, power a and seasoning ^ , to 

m asen - 1 " ' 

inc'lade a hard tishtsr, tor hard limiting the packet- 
;- seen;: res 33 aai nefcnaa ■ ting 

At the receiver,, as shown in Fid . 2, the translating 
s@£ , as 1S enoan as a translating a seise 62 with osc hi later 
63 and fregaancy lacked loop 7 0 , The translating device 8 
ie coupled through an antenna 61 to the cohere, sat 1 10 s 
channel and through an amplifier 64 to She header -arantehad 
filter 79, The translating devise 62: is coupled to 
oscillator 63. and the osc U lanor 63 is sc.na-.aa r. s 
f requaasy locked loop 70 . the header -matched filter ^ is 
ro.ed i fr guanas Locked loop * Then) ir.s is 
s t the neade stoned ti - L i oi 

data»;natcnad tiisers 7i, 78 is coupled between she 

8-1 " " nan t re v. - <• 

FIFO B2 . 



the art, for shifting an 



- as 

speeded filter 73. The header-eat ched fuUher 7 
at -~ processing frequency . ^ header eaauedds 
>v:^. ^ 1 signal. The term -e \.\* 



device, operating m a. processor or port or so 

application specific ineegraeed circuit iCPIC? t In 

5 - xi * > * C s " " - ' - ^ *• i : 

79 outputs s daader-detactron. signal . The heatktr-matehed 
til tor at a base station can v ,u the header embedded i: 
tips eae-,e - * t «U *t — - ;f s-.o\.. Mo* cr issis sii < n 
croc- sec uence signal tor the header and data to common to 

The header -detection means alternatively amy bo 
embodied as a ::rao« -oatttoo filter, cocci ed to no output, 
a data-costehed filter or to the cut put of the :ouat rplexer 



fraguensy cc the received packet -spread- 
pal , Circuits tor frequency ore ceo loops 
lost, are well known in the art. 
cesser means is ereocdied as a processor a 
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The. >?.-<• . - • . - i " s ° * -£ " * ' - - - ~ v a 
-ar-y or data matchsa tricars i ,; Each * rhe 

alley of. - at- Sillers " 78 nas an i $.'•>•-- 

oss& ranched to a chip-sequence signal .;. £ s <■ ^ : 

of rrv^\-, *. t o^vt .^uenvO ? o-ri~ '"T^e -r 

er, ^ or 



Each " s -> ^ signal m the plurality of chip- 

seqnence signals is different, one from another. The 
plurality of chip- sequence signals , however, is cosaeri to 
all users Thus, the plurality of data-sunr ehed -.liters 7 
7 8 can detect the plural icy of ship- sequence signals r.rco 
any of the users. 

The multiplexing c;eanc is enure ax so as a TU.lt ip lexer 
and the decoding means is embodied as a decoder 81, The 
fault ip Lexer SC: mairipiexes the plurality oi received 
spread - spectrujs -genesis as the t acs.ivs d -encoded data. 1 
received-encoded data, in on error-:: res srovr ones ran .. t. 



pe ' ! • - ~ * and 

r -cav encode fuse data and second data.. 



r:;-^ _„> is n^rto* ,u~. - v - - - - v ~ ^ tvcooj 
sec of taps or sett mas : - t generating a second bit 
sequence, The second tot sequence would therefore be 
different t rem the iirsc bit sequence. 

If the decoder 81 were :-et tc decode with the hirst 
key r. .hen e t the ' P u 

of decoder Si, or non-decoded date would appear et the 

> b- o ^ * n i - i ' 

- i i. first one c -Fit N sector \ s The no 

of first data, which would be detected by the presence of & 
il;te:: to;.. ..serene- : a oo n«i,k: ct o,r- pn-nt - 
packer., -would pass co Che receiver-FIFO raeroory 82. A 
correct data sequence night be a particular combination on 
Lutes... indicating proper decoding. Trie races ver-?itC calory 
82 stores the received data and has toe data present et an 
output . 

The present invention also comprises a reached f The 
method includes the steps of scoring date in a regency and 

* c § data h v ^ i codex I 

data are demultiplexed using a derau.it ip lexer . into sub-data 
sequence signals. The method includes generating a 
plurality oi chip- sequence signals, and mult rply s.ag each or 
the cub- data- sequence signal a by a respective chip -sequence 
signal, thereby generating a plurality ct spresd-specssum 

The steps occlude algebraically combining the 
plurality of spread -espeocruru channels as a muitschannei- 
spread-spectres-, signal, concatenating a header to the 
red ti charts a. I yi a < * signei to generate a packer. - 

„ i . » ■ rasters" 'e on a carrier 

frequency the packet -spread- spectrum eigne 1 over a 
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treauency to a proa&ss lag "if". -ted e c — -at . ~t 
processing frequency,- the header anbeddad in ".he packet - 
spread-spsctriar signal. The chip -sequence signal seed foe 
Che 

to ■. ' " N " ~ ~ " " a 

header ~det.sc-i.--jn signal ami gansran irg central t l - n 

k * i signal as a plural icy of received "> - s - 
:hanneis lie plural it at lecervc eaoh-sj 

h„,' w > - read tied area or ~i ^ > data. Tie 

steps include decoding the received-encoded cava as 
received data, and storing the received data in a memory 
for output to a data output. 

The packet -snitched ay see® is a wideband code division 
jauitiple. access id Cengs system, capable o f: t ran areata ing , 
in a particular appii cation , 9,6 megabits per second of 
data . Far exampl e, the raid cm eg discussion assumes 
operation in the iregaeaay band 2,4-2.483 GHz, although 
eperaaion in other bands as possible. Preferred handwtdtrn 
are 2 6 MHs , available in Japan, and 70 MHz, for operation 

in USA arc earn cms;; : uidwi hhis ere j rssi da 

rceasehios pet second sad s derail 1 ipiex factor at eight rs 

the circuit operation a r FIG, 2 is as follows x 

1, T'ae data era teetered reechaaieaily or eiect.r leaiiy 
into a traessbtter-FlFO aeo-cay 41 and read eat at 
a 1.1 megabits per record rata. 

2. The dace ate encoded by encoder 42 and, in the 
example shown here, a ltnear psaudo-aca.ee < abb 
generator generates s tynn;,:. ■ • seoaence signal. 
Such techniques tor genera crag a ?H hit. aeaoaaae 
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are well xr.err ; r. ue a 
of the ': " ' ■ I * 64 , 000 i« 
is used. Each user has 



coded cats are aeaiu.lt .rpiexed 
1.2 per secocd 



Obtain:, so ccUiogosal chip -a ego suae iir.ua.ie is oe i 
known.- In a preferred ambodiraenr , the standard procedure 
oc cakit 1 N f ssed aru 

called e-.iU; the chip- sequence signal is anil ted by :\ ; . 2 

IS to yield the code words gti-n) a~l, IS. Each 

codeword is of length IS, Bach cnip- sequence signal is 
fcjusn laci eased by one chip b\ adding a :s«ro :: chip as -te 
last chip. thus { (c? { i -ii) ! , 0} contains 16 a js and raip- 
-s signal i'£i cent n ars 

4, The ^ signals, i.e., the 

:malti channel -spread- spectrum signal,, are 
concatenated u:.aa a header hy a .neaaer aevice 4t 
5 r p n x S jxa? , s he "eades « i u * u~- < 



''the niacbe;: ci ^ h. rar ; bu any <d: <? e.g. 
4 . 8, 15, 32, The key is that ..h tier err. rc.ir • 

a ; uia j - a i crease 

i nt er t erenc e i " ri ty . 
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received correctly. In one packet- 
ps esant. invent. ion , too packer, -sprea 
be received siouicarieoixsiyo a chxrc 
01 early, two or three or more 
transmissions depend only on the px 
design parameter and not fundaments 
invent ion . 



typical link analytic is included ss To 
The received cignoi is amplified in a loo no 
ampiitxer 61 ■ LNAS and no>;n - converted, by mixer S 
signal from a local oscillator 63, to baseband, 
is then atipliSd.ed by amplifier 64 and hard limits 
hard limber. The amplifier 64 may include the h 
1 mites 

S, :'he re oived signal s del vice by the 
snatched filter ~S and then by the pluva 
data-matched filters 71 ,73. The on to in: 
ne«der -r^ched filter "9 goes to toe Qi 
locked loop nil. "'0 to control the ire 
squetK k ioo;s i? da o is 

as is known in the art. Analog design? 



To se colli si a - 

the - * i it power osi a 1 j a 1 

„ he power is loo the 

' """^ s ' - " - 

- raocic , : is etc f so . 
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13, i"? i- - - — ? "~---g 
functions, 

M, v#r-^o is, ^; - i- w „c not- 
shown for «;.7np; _ ;:;.cy since cechniqnes for chess 
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Range 
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Receive Signs! Power 
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Moio« fowet Density 
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Noise Power in 7 0 Mils 
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U'n -i t e 
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Transmit Power 


d8:m 


20 




b < 


Transude Antenna Gain 


dB 


9 


& 


c ,. 


teceiv r.ennc ~ ~ 


dB 


0 




d. 


EmP 


dB© 


at 


20 


e. 


Range 




DdS 


0 . s 




Range Less 


4B 


-$00 


-100 




Eseeivs Signal Power 


dBm 


~S0 


-80 






dB 


■ 6 


6 




Hpise Power Density 


dBni/Kz 


-174 






13oise Power in 26 MHz 
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Processing Gs'i.n 


d.B 
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dB 
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TABLE 4 

10 M:';/' :- Packet * „ „ - ). t x . v 

B&nsS i^Q-MS.f? MH2. 3*30-248.0 MHs. 

f Mecnod Ti?ii:i Diviijion Duplex !' ~^ 1 x ^ 

5i8 ACCESS SST-CDf4fv -..i:--; U-KA 



£JU*sc - - i ~~-v - > . m - o one 




* s/242 



spectrum signal- Trie first and second headers a 
eoncatetussed with the f.irst and second s-u it. ichan 
pee truss si esyec" i\ ne nd s 

headers are genesased from spr saab- specs ran; proce 



- lust a series cf i-bifcs or symbols, or a series 
^ ' 1 or 

- - n a f Cur 3 * 1 I 

V xt -a - scene-: is-? rscs one r o 

signal is user ■ deihinea, and in a usual practice, is a 
wind s neades~sy;nooa sequence signal. Vhe header, in 
preferred erdocdiment , is a chip- sequence signal used 
fee purpose ci synchronization, 

Each spread -spsctrusc channel of she first and se 
sun:, sr channel -spread-spectrum signals part of 

i i ?ne: i &^ 1 'i =- : - 
techniques as", ; known in the art ss used tor ode heac 

-nc ' ' - - N - ' 

a > - - ^ ^ ' - ° 

signal may be derived iron* data, or an anal as sxgnai 



;e signals used tea yeaers.Mns -re 'uoaiav el 

ttcer includes n a \ means > - - >- 

iereslcipi s no transsut.se sr rasa spectru 

m d Sitter- 
s' v. ^ -S". IS -V V 



! , a^ o« 



:8- 



:S . -UpiO v « - r„ 'x ~ " - -Of 

sufcpucs. The trsnsmiccer-spreaa-tHPec-rr^i ff.sans is coupled 
tO v e . . ,i„^v - " * - - ~C„^. 

The combiner aaeana is aoapiad beaaeea the r. rassai ~ c sr - 

The z.^, ^ " * - ' ' v-.v . ' msass „ coupled CO a data 
aapuc r " data o Che bta nr i VI 

e a ; ta a a a c c 6 1 ; -a a 

encoded data. The aecnd r cp lexer aeasr? dervuit ipiaaes r ac 
encoded data into * first plurality >t sab lata sequence 

>nd t eoad aim r. t uei 

signals, with, a respecaive sab-daxa~oequeace signal at a 
~e:-. pcac.a/e catc.al of the deceit lolexer means . 

The traasmicter-spread-spaetrass means .spread- spectrum 
, ; ea each t "a- tirs ~,.a<~ „ <. sub-dace eeccs 

signals, and each of the second plurality- of sur, -da re- 
sequence signals., with a respective chip- sequence „ « 
Phi etp of. the ear: the s r a 

id.aac plrre Lav f spresd-specc rum a ha a us. i c and a second 
plurality at' spread- space raa * - wath each spread- 
gpecaruiC channel corresponding ao one at chs outputs at era 
dema i-tiaiexea eeaes . Tire corahaaar asaaaa aacebraasai ly 



- 5 c a 

second packer.: - apnea 
; a- a . 
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Each of the r a- vo receivers to: incas - ~ c _na 

->~cn. k - "-v ~ - - 

up ead speer - - CN r 3eecdxng «-,» 

and I'-wiva:-: ''-"'V • — translating means ;is 

det act :.on means is coupled benaeen the rscsiv&r -sprsad- 

- -it* - * r i s - v - <-~ 

« s «c* *•» f oeans .is coupled - the ^ -« tt » 1 
and ths ' < x ^ n ~ * * *> 

j i < - - O fn u 

^fun-y ^.k;. la mat " ~ u'^ 'i *» 

tn N t uses 1 3t:iir.j - :. 1:0 " " t;u-: :. * vAna- 

pread-spec; or signal hi < s carries freqaen t a 
processing frequency - The processing ihtaquer.cy may he a 
radio frequency ( RF : , an Intermediate frequency (IF) > a 
baseband frequency, or other desirable frequency tor 
processing d«ta< 

The header-detect ion means detects, at the processxn 
frequency, she threat header and the second header emPedch 
in the Q;u-?-seraed-:aaectr;.ut signal. The header -detection 
means outputs, in response to detecting the first header 
ana ' 



hh-. 1 . - - - ;:rii 

ritichaanel soread-snsctruo signal ana the second 
ahtichannal spread -specs rara signal embedded 1 she i 
rrasd-snactrcv;; signal, ss a tirst piusa i.r r.y at sprat 
ectruir. Lpaa a; a . second ;huraiit: f syresa-sn 
ignslsm The muitxpiexiag neans oaisipiexes the fir 
.1 ;.; o'i 1 1 r y o£ spread -s pec arum signals and toe second 
lexaiit - v p - gnais as t encoded 
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recsivsr memory means ?tQres tne car.: a. r :. r. t.te oecoeaoag 
means and outputs the data . 

In the s , .mrrangeinent shown in FIG. 3, the 

transmit ter-memarcy jmsans ~- embodied as a . „ at. ; - 
•arsr..~.iiv-first--ouc Ttransnmtoer ---FIFCD oasmory 41 . The 
transmit i»r-FIFO memory 4 1 rr t ay employ random access memory 

or Other rsc > 
art- The trains sale car -FIFO memory 41 may be part of a 
a > *. i - v ^ ' -h - - ^ " * 1 y - ' ' 

specific integrated circuit (ASIC) . 

For the cars of an analog signal, an analog-to-diga da 
converter would be inserted before moe incut to the 
transmitter -FIFO memory 41 for converting the analog argon: 
to data. The anaiog-vo-digiaai convenar may convert an 

jr -s s no cd a, tmalim eve <« i ae ~ .a 
bit ana log- no -dig: t si converter, i.e., a hams .limits? . 

The encoder means is embodied an an encoder 42 , The 
encode: 42 may be an encrypt of or other privacy device > 
Encoders and privacy devices are well knows in the art tax 
encrypting or acrasmhing data, C security were not a 
primary concern, privacy may be achieved employing modulo 
two addition or bit sequence nigral. ;enoiatou from a 
linear shift register.. Encryption sequences, generated 
from a Data Fncrv; — ' -i ct" 



encoded data, ,a : particular dans -channel . ':. : ;■ n - 
data, * as used herein, nroadly means data that are 
encrypted or ssraahlad for privacy. Privacy is not the 

i i r ? , h vam ai Tha v. n 
data serve to drsainguish a iirsa Qm~ spread -spectrum 
Krai ire ~ f x tre.,d-rt m s.ig 
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The demultiplexing rears 
deiau 1 r ipi ere r 4 4 . "h d a-aa i t 
a serial-to-parallel casverte 
>:!,k» . s " x a - h r ; : 

_ y; r a a e~ "no, : ^ - -t 
the 3.»r! - i « $e 



08 rears may o 
c a~r a, : 



p :. ui a 1 .i v o t c a i c - s < 

alternat ivei\ . 
lua ! vc U --l ::■ 



%& a second pit 
B, The chip-sequesK 

mere -5 i a 

plurality ot SXCLUSIVS-GR gstss, 
plurality of outputs of the 



X' ->rd & memory device fox s — c -h* 
plurality of chip -sequence signals* its this embodiment , 
hie memory device outputs a respective cn. 



response 



the : 
it or a: 



*erpe- 
itcve 
spsct 



;tive au 



jueuce S 

5 signal 



art capable 
I grid is , 



s aeaoet rev 
aca ssq a se 
n;i deader ac 
is embodied 



aa^ans is erroried as s tiro 
sea ' * is 

,ce 46 tor concatenating a f 
;:ond header device 146 for c 
:.h data, and the transsuttci 



rev: 



cosPschier < 
e recalls e: 
rest header 
>nca tens tin; 
•sateyrr or 
h memopy % 
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may store the header ured by first sender devace 46 and 
second deader device 146.. - nieiiiorr rtormg che header 

isay - > -1' duo >~ i ^ „ u-- -ix>t 

the second header device 146. Alternatively a shift 
register t * * r. scs may -n r.he header, 

is well known o r.he art . 

The transmitter subsystem may include - conciliator 4y 

sh:idtxno a ce-tord ^ >. ;i ' - . signal tc a 

i\ t ene\ i and power amrolid 

the Lreuitry as i - - r v > > - > 
transmit tins a signal over a contaminations channel. The 

ad~speccrus signal is transmi bed using ar? r 
60. The QAM modulator Ci? comprises the elements within the 
decreed .. .,;.cr 

AS shown in FIG - r. t* ? : den 42 Is coupl* i twee 
the crensinitter-FIFO memory 41 and the 44. 
The onip-- sequence gensraior i ■' .is coirpied to thm trrrn 
plurality ot product devices el, 41 . 58, and to tee. seconn 



en -"-v. - .... -r „ v c-=>- " 

rid the second header device 14 6, and the second header 

e 146 as coupled to the quadrature-phase multiplier 

The transmitter-- FIFO recoup 4; rscehves data c:;:i n 
input; and stores the dsns. The first data stored in 

^ - - ~ - CCv 

c bra- it tar- Fir mo J FX 
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42 encode - - - r a n $ a 

FITO 41 as speeded data < The encoder 42 encodes the dans 
using privacy type of encoding • * c Scroti i ;vt ecu 1st : 
or encryptd.ng the data. Thus,, the encoded busts are. 
i rsohhed huca ? ncrvr.i ad lata 

7 i; 0 v o-„ : - - - ^ 1 

U : xe>..i.-bYea ft. st-a tr-'i 1 C"s: u, 5 ei ^ The.; , 

encodioo of -no cats ts whac !e:;iK^ a ese N ' ; channel. 

user's channel is defined by a particular „3< 
antral. By eneocht ag the data ec.rh encoder 42. a contuse 
of chip-sequecce signals can be used by all users, rsducins 
thH cost, of having matched filters or cor relator s , The 
reduced cose is achieved since, at a receiver, different 
sets of \~r - -v. ;uir'? or correlators are not required fes 
each user but in.tr. et,a one set or snatched filters os 
correlators es required tor deepresdtng the cvuici channel - 
spread "op^ctr-ra signal from all users. 

The demultiplexer 44 demultiplexes oho encoded date 
into a first: plurality o£ sub-- dec a. -sequence signals and. a 
saoohd plurality of sub-data - sequence signals, with a 
respect f e sub be - eqn nee ignal at rcsi oh< c 

plurality of sub-uiata--sequer.ee signalt arc the other hair 
of a - c - ? . ^v. s u-r - a,.i 

.no txexc 

The chip- sequence generator 39 generates a plurality 
of chip- sequence signals- each of 2ns ah tp- sequence 
signals of the plurality of chip-sequence ssgeaba has loo 
correlation with she other snip- seeuenee signals rn the 



sis a ; . i 



■jrtl oQor.&i : the othei -;r,: aceenae 
plurality of chip- sequence signal*. 

necessarily pseueiatiaiasf ssqusncss - The chip ssqufences rm-ry 
be derived fro:- .h. Barker ... — ~ g . each 



Bar 



or Ki-i 



Bsrx 



sequence 



BKBB 



Barker sequence mv. a a 
of length 11, in order 

length XI is augmented with a 1 . 

x " * ^ " - > 11 

c > ) - ! * < 

in combination with a d cover 

sane pseudorandoxn t.iwe. The us& at Barker sequences 
with pseudorandom sequences giyea protection o < 

- N w v q *.o- - c . » *. t . 
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The matrix cd. Table 5 alius era tec the Barker sequence 
SOX- Bach row xs ,3 Barter sequence derived tress the row 
shove by a rotation. Toe rotation affectc only the a a one 
through the tvuslrTh elesvsnt. The idlest element a'; aye the 
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same % u iugir.e vcb 

makes the Barker sequences orthogonal - 

The system operates in sv/o modes. The firs 
ecmpat :hh~ <itn tt? > SSE ? '.'h ^--?c.\ vrl 1* 
one sequence: the original Baker cede of length 
this mode the data rates, sustained are I and 2 u 
r h* »rr>nri. rru-,ris- , the data m:: t-x sotta\na;5 go to 



.bandwidth expansion. Bote modes ess the :-.or-e ricc.k ;chcp: 
rate, which is m advantage in the icrp.laicentai. ion of the 

in FIG, 5 , the first plurality -•• product devices 51, 
52, 58; and the second plurality of. product devices * 
152, 158, for example, may be esabodied as a plurality of 

SIVS-OF gates coupled between she plurality of outputs 
: s i x 4 4 rcia < > " - * v - - » - 

EXCLUSIVE -OR gate muicipii.es a respective sub-data -'sequence 

ja i froci h\s iexex s sportive chit 

sequence signal from the c>up- sequence generator 39. 

V ~ ... - . . » v - ... ....... s 
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p ..... t ::r. :uia-- eqseeese yusi .eses - tic chs 
first plurality of sub-hacs-'-sequence signals tray be iisso 
:: rp:y she second pliiraiity sh sun- data sequence signal 
~ ' ^'^ ~- - N t - « ^ -"^ - 
may be used to jnultiply toe terse pi rrsiiry oi suo-oasa- 



sequee 



secoria 



sub-ehuse -sequence signals, with tee tires pecrairty ot 

The first , c ^ 45 algebraically > a •> the sir 
plurality ' ccc « ta..t ^ sunrueia, ana t'T- she 
eorabiced signal as a Hirst inu it ichannel-- spread- spectrum 
sipnsi. Preferably , the first combiner, hi ce-jsbeues rhe 
r.irsr. p'ur&U-y of spread- spectrum channels 12 nearly, 
although some nonlinear process may be involved vithouc 
significant degradation in system perf orroance . 

The second combmei M5 algebra real iy sosrtbin.®s the 
second plurality o£ spread- spectrum orsasr-hs , end outputs 
ode combined signal as a serosa nerlticaannei --spread-- 
speesriaa signal. hr<s£eraCly, She sesonc oosusieer 
ami - sac the hirst eraii preac ectri 



r ■ ;- ne ircst Tiiu i c i s haas s 1 - s s osao- sp e ct a u;t. s eass . as. see 

> ^ - t.n: - v - - J viJ0 46 l ne * - rs- p^ise* 

spread --specs rum signal. The first ceadsr rs tor snip- 
icse N a: ea; see receives 

The second header device 14s concasecst.es a second 
header to She second isultichannel-apread-epecsruis signs!. 
;o, r - t - ^ N i v v seea 

* _ „ ., : v. . n v a 1 <=-• ^ - tar 
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-phase c< t - -~ tr as acne 

5; at r '.urv-i asa udtrpiie - > 

, % - e^<r-.o-„ * * ^ 

a quadra tuce-gehas a component . 

o>. t\ r as Che 3 n-anaae " n^pt ^ t , the " ■ 

, . -* * ~ . - i ! ^ < >~ ^ : 

r a < < ~ . generate a QAH-apreaa~speetrum signal. The 
traasmi.-r.ar t ransmxas . at the h *- j p, the ; 

sptead-aipectrear signal asing radio waves aver a 
CCaaraa'iicaaicns channel.. The transact tec sobsy:~ a em or. rhe 
oacket transmitter includes appropmaata filters, power 

i- ra 'u. i'.irj t> ~o v « c *• - v ♦ , 

60. The a srrac sufc . or Li v > rlude a r< 
limiter, tor hard limiting the packer - spread- spectrrra 
signal Pa-: era transmitting . 

At the receiver, as eh awn ,. a FIG, 4, tee translation 
means is shown as a translating; device £2 with 
S3 and frequency .locked loop 7Sa the header- detection mean 
is embodied as a piarality of header-macanea m dlter 
tat.egrato.rs, which are wxthir the matched- 1 1 i tar-eao- 

a - - ' : 

a piarality at data -me taped £i leers, which are vn.thia the 
raaached-£riaer---and~acguisitxoa circuit II. the mu 1 s .i pier m 

means as esraodied as a deaedar 31. The receiver -memory 
means aa embodied as a receiver- first -la-farst -era 

The trans iat 3ev - : 3 a.aai 1 - - sg s 
„ - ra -\aua. i em as ; a « aid tin. sag: an 
ampirfder 64 to the marched- i mlaer-a:ad -acquisition crreaa 
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loop 70. The plurality ot header - 

: v ..vat -ix- > u 

t .ruuit 11 are coupled the tree 
The processor 90 is coupled to :.u 



anc i r k <N >~ .-..vpi-« 4.!*.'-- w - 

the tij O aiV« r > 

The consist too hevicsr. 62 '.: - \ - ^ U OAK 

spread- spectrum signed tr.om the carries htepuenc;. pc a 
process rug frequency. The translating device 62 may be & 

; v \^ C £~U, 

inforxnacxerx signal, which :,e ohis disclosure is the 
received QAM- spread - spectrum signal, modulated at a carrie: 
trequency to r.r or baseband. The pfecaeaiha 2 recuaocy ceo 
:>e \ . - at baseband irequenoy or ocher desired rreque.ro 
for « - o o>v>s^. N 'b* ---ga*. > . t „ 

the recosv^O v ^a"^oi poOr.n signal is produced by tea 

Later 63 Q&2 ' - signal is proces; 

into an if;-phase component und a quadrat ure-phaae 



sheen m FIG- 5 ■ Toe plurality o:t a 
ere 111, 112, U • us coupled through 

absolute-value differencial detector 
aha plurality of header ■-■oat chad- flits 
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12, lit are tuu i " :: 

t. r ♦*< o~- ' - - - " the 
doraiity oi header -satcheO- i tl tec : a;.e : n oners 11?.. 118 
.19 inc. u*. rt v. -r ?e- - <"\-si . _ ~ 

iuadrature -phase sc. turn a so. t;: of the QAM-sprs&d-speceruift 



;hiP"Sequenc& sensrator ;d . The or . a 

- ^ i - - - 1 1 " >. - " ^ s n - . . o t * ; i * - 

aiqi sal -met chad filters, a plural icy or SAW devices, 
software operating in a processor or an ASIC, The 
ciursirty of data --matched filters XXI, 112, 1X3 cutest s, 
ires; t ,»* p<u s„ -o<rr><u.e>> ti* t . - 

spectrum channels eiobedded . the QAM- spread- speotsrusn 
-haaru s aabedde in hf Q«M *a<3 speet uxn x n I Tl 
detected first plurality of spread -ospeecrasn channel la the 
iixBt plurality of sub-data sequence signals, eespecttivefy 
The plurality 3f data-hatched filters 1 13 112 1X3 
detects, from the quadrature-phase component, the second 
plurality or spread --spectr.ss channels . The detected second 
oluraiuty eh spread- specs rue channels is the second 
D l v s f , ,~ c ; w - e; s signals csapect tvor The 

firs', plurality - * £ N ->-- " s ^ - are • s t.ne .is- 

,u ;u - es pre xo, .On 

114. lis, 116 det.eruu.ne the absolute value of aha 
dif.f ereatiailv ietesoea. disss and second plurality of 
s p r s a d - s p act r n ch a n a e 1 s . 
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■co- 



processing fnuesuencg the itrst aaaer , C s tha ir* -phase 
ecaspenent and he sg;:o s ! £ < 

component , embedded - Che QPM-spz e sir- spectrum signal. The 

• du ^r-^ot t:. , : > ictegrater r integrate aad. detect 
- he LtcU eadex ~ he i ader eadtedded 3 th M* 



hsren's s is one ca snore snatched- -f 1 iter integrators tor 
srier.ecc.ing ths- Sirsc header end - secsusC t , . " 
plurality of header -ens tohed- 1 liter integrators 117, 118, 
119 scay be einbodied as a plurality of digital --seat Ohed - 
f. .liter integrators, softvare operating in a processor , or 
an ASIC , In response to detecting the first header ana the 
?econd heaae a > . - . itc * v i r to tp r 

a header-detection signs!- Only one of the firsr header or 
the second header, however, needs to be detected to output 
the header-detection signal. 

The path-select 10n~and---acgu13.itcon---deo1.a10n logic rat 
■selects, and acquires lock, to a detected pata at the QhH- 
spread-spectrasr signal , iron,: the ■ plurality of header- 
matched- filter integrators 11?, hit. 11.3, and outputs an 
acquisition a 1 sine.; . The accuiaiticn signal passes throngs 



are v ' - " 

'--» > t „ s - ^ - S' „ - , a>.i ~ 5 

circuit 11 is a novo; in FIG . 6- The plurality of data- 
matched hU. tore ill, 112, 113 cf FIG , 6 operates the same 
as those in FIG. , The plurality oi r.saoer -unatched - 1 il te.: 

by plural e dif iba; Istectca 
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12 6 , 1 e piuraiicy o! re as 

,^ _.-,f _ - * ~- A --<- " ~ - - - avsgr; 
af each hit of: che first: header and the second header 
-no ;i, a ~\ >i Kiot- 4 125 12 - 

or integrate, :he oagni r. ..ices at the bocs at Uie txrsr. 
^aa-i c~<r ^o:wa h«udc ?bu . ^ ~ 

^<»;c „ - " -t 



modified by name a.aa haacas-aaatcneo - 1 1 casta as oisraQ^ru 
in FIG. 2. SimiuarrH ttns packet receiver ot FIG isa^ ta 
modified by sine 1 v v header masoned fid tax inr.e.grators 

. * - ~- or « ucv ^ " m oolt to C ^ id 

detectors of FIG v t. 

The frequency locked loop 7 0 is frequency locked in 
response to the header -de taction signal , The frequency 
locfcea Xoo? 7 0 :ocJu* rh«r ^uuaeao, i tk^ sci 1 a t a i 63 to 
the cat ei froaueaes i the reaei ^ ;*A sj 
signal. Circuits tor frequency locked loops, and their 
operation, ate v/sil known in the art . 



ad 



t. inunc or 



t i a , =i : a; ? t il te; 
alley of chip-sequsnc 



1 tip! exes the 



. aa.. . - : a: c. 

'The ou .1 r t P I ^ x v: r 
aeeivs an p - ? : hansels an 

t received spread- .spent ruin signals 



wo wmm 



rsneraeed at the packet "ranssnt 
say be arrsritsd as a paral ie.u-tc 



.; ex ex 



oa t a 

a© received data, The decoding as what dl.sti:ngu;iah« 
>:ser t o! not he smos sac cat tea at 4it 



rcqht encode first data and aecond data, respects ve ly 

c . s '.a ; <. ~>~ r ~~ ' »*- " ' 

-egiscex In t as iness egisi i ?xsnvp , : ^sv 
would have a first set or taps or settings for genera 
first bit sequence, and the second user would have a 
sec j rar .**.<. - N ^ * » <-^c i, 

sequence, The second bit -sequence- would therefore be 
different tt.om the first bit aecsuenee. 

If the decoder 83. were set to decode with toe hi 
key. then either the first data would appear at the t 
or decoder 61, or < ^ data would appear at U 

itput or decode v 5 
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Fho t resara - . i ^ - o:isne £ beseO 

i •< . rv cite sin-:? J 

pre speecrurt sigx n: us W subs t i 1 isc ted 
haiovn The salient t estates are; 

• . The acquisition portion of the signal consiscs of 

s ar^p i e s p e r c h i p , 
2. The plurality of" data c^atched filters can be 

viewed logically, as a plurality or data ■ctscehad 
filters each -,-».« co a shift of the iex-gth Li 
S ARK EE code. Since the received Q2dy- spread- 
spsctram signai is lawpied a; uvi istt . : v.wics 
per chip ana there are. li chips in the cade we 
have M possible shifts and tdarat;ra 22 can: chad 
filters \ 

4 > >y iC u .^,l . it -0 ,J 110^ ' U^ 

each sampled every 22 incoming samples. 
5. P plurality of absolute-value di t f erect isl 

detectors 114, HE, 116 protease? the output oi 
each da t-a -matched 1 liters in order to remove the 
effects of the potential frequency cat sets . 

integrators 117, 112; liS? d FIG. 5 or the 
Plurality of adders 124, 125, 136 of FhP < 
The eadet t tched f. t ; 1 s : Integrate;: that 
corresponds to the largest output of the 22 
euersnstions is thea selected as the header- 
matched-filter integrator that- is of. the same 
phase »• the rtarocong signal. This ends the 
spread spec tree signal acquisition process. 



Ihe ps ^nast invs 
iocKvo: loop i DLL> that. r rscaa the rncomrng chip c 10c 



Tba present N - incorporates * fast acting 

it N i ~i ~- N >~ 

an«ioo--CO-digital converter receives: proper .level signals. 
The A(?c: is adaptive} it can quickly adapt in actual 
operation do changes in signal levels and modulation 
tarmacs , 

"The present inverhisn also coaiprisss a leeched. The 
method includes the steps of storing data in a memory and 

. « ? , ■» k c.u> -a- -v^u. * c c^a «at 

data are demultiplexed using a demultiplexer , into a first 



ce i rait ipl eaci ;t tee second 

£ .u , v. 2 --c „, -\ ,r,;.x ry - avr 
ce signal, thereby generating a second plural 1 
peccrum usane.els 

eps include algebraically combining the first 

t. ^ t. > r- ~r ^ channels as a first 

1 * spread" s > a si a; c arena ting a 



WO 



.a.n ----- . - - - ' 1 - - f **9 

hse seeps include algebraically ^"T^r.iiu Che second 
ursine or s 

a a - " -s. — - ' — ^ - r> 

second header to the second _ - - - - * 



The steps include, at a saeser receiver, trans let jcs 
the QAM -•spread-spec t run- i:rc. iiroc the carrier i requeue 
v.c a processing frequency , and detecting, at the process. 
:;^'pcrv "h<~ ^*xc 1 VvU ' i ^ - N c a. j ■u~~ ^ 
the 3AM-spre& aptcxrua signal Tm h p - s-k. ma 
used for the first header and the second header and the 
data is o..wk>i. to all users, In response no detecting t 
first header and the second header, the rsethod incicdes 

; putting ?ad « signal a genera tir cone 

and r.! . " ^ - - . ' , > 



scr.ru re :-. > -xed 

res en ; :r :ht.a t N * ~ -P- -en ch ; :a::c the 
red-encoded dace as received data, and storing the 
eed raj a as , - Nv N - i * - 3a t a "—trap 

It. - - " - ~ , ~ ^- that 
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is- itsxide^ chat the press w-i ruficatiot 
Claims and their equi vslsnts. ■< 
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iim- 

comprising; 

• u i;. 1 \ '■ packer r:u ; s r o i ae acke< 

- ranemxtter including , 

a t ransso r ... si - fi r s t - i n - r. i rst -out 
trn i w.» - v " - -'~h* - ^ 



memory, for encoding too aaoa tree saio " '"ii' 
FIFO memory as a needed data: 

a demuirrpiexer , coupled to erro encoder < 
having a plurality of output a, tor gere.:.et rp.;ex:e:g o; 

Us. U'-e it. mt . -«uivi ~: - > . «. 

sequels, with a rue pact tee rob- data -sequence signal 

chip-seguenee mesne for outputting a 
li on crop -sequence i J, win's eaeh coip - 

sequence signal orthogonal to the other chip - sequen 
signals in raid plurality of chip- sequence signals ; 

a plurality of product devices, coupled t 
the v t. ritipiexej 



respective ermp-seqeen;.:^ ^^1=.:., -~~*>. y^**,.^ 
. ' „ - st " J w < 

product devices, for sigehrarcahly coisituninc rda 
sparest o 

ii t ssru rare- r. i - s 

a header device, coupled to sard coslb 
for tine - x > " 
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t C • < N DUpUid t 3&i 

hsad&r device f for tr&nsir.ifccing on a carrier frequency 

the - - or?- n; • e r -.an arena y: . ,tt* .-vc: 

\ a r a co mmu ; :i xcations c _ o ne I ; a i d 

a plurality si packet rac?i^rs ; each pack*;;;. 



conammrcat ions channel, tor trarerlating the packet 

spread-spaetruin signal iroc the carrier frequency 
crocer s i nc !: r aguency ; 

3 x v. « > - * co 

to said translating decree and having an iispulse 
response marched co the header., tor cat entire, at 
procesring r tegcercy . the header in the packet -eon 
•o trn rig sa nd tor octpattrj ?spot 
detecting the header, a header-detection signal j 

a processor,, coupled to said header -sna to 
filter integrator, responsive to the header-detect 
signal, for generating control ana timing signals; 

a plurality of: data-careened filters,, cor 
■to said translating device, vetch each *» 



or received spread- ccertrtan channels as received- 
-;r\ iec da a , 

a decoder, coupled to said ' > .\.\\u for 
decoding the reserved- encoded, data ar received data;: 
and 



. - - ; ^a 



decoder , for storing the rnceivad dsrs, and for 
out.puctir.g the received date-. r..c a data :v.;:p':c . 

3, The packet ■■ switched system as set tor to in c.l 
or.h said chip -sequence means including a chip--sequs 
uator for generating oho plurality of chip- sequence 



j -The racket -switched system aa set forth in claim 
i. v.'it.h said chip sequence means including a memory tor 
stor.rnq- the plurality of chip -sequence signals* 

4. A packet -switched system for colonics ting data, 
comprising ; 

a plurality of packet transmitters, each packet 
t r anemi tter including , 

oraiismi star-memory means, coupled to a date 
input, tor storing data; 

encoder means, coupled to s. > , . 



from - ..- N 1 ' ~ % - * v ^ - 1 

xeara -so ia ; g a plurality u utpuis tea 
demultiplexing tne encoded data into a plurality of 
sub-data -sequence signals, with a respective sub-data- 
, j. „cc - ^ a t 

--r - . - - " - o.t 

transmitter- spread-spectrum means , coupled 
l r ~~ " !r " - ^\ I a ' * 1 i- - N i 
- _ . >-^d /oo^o poo-r>s eic v 5 cub- 
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in si > • ? yc o r x p r a a 

soeccrcrra channels., v.icn Che respective chip- sequence 

sign dxti - -c iron i esc? chip-se-queriCt ^g sa 

plurality cr ohip-ssgysnce signals for spr-ad spent ru 
pro::«-; e ri.lir.yc - sqosnce signals 

espsctivaiv and wit r piuraliiy c 

onbo nea rn J e trinsnaru-j. 

preach >ecsru; esns, t algebraic N . - ing rr 

plurality of spread- spectrum channels as a 
j it re m " v s r/t jnal 

header weans , eoupied to said ccpnbi.nar 
maans, ten adding a header for chip -sequence 
synchro; nation c the ranitichanrn spread spec 
Signal, thereby necerarxng a ^« r • 
signal * and 

transmitter-subsystem means,- coupled to sa: 
header aeans . for > v ■> at a carrier trequencr 

the packet ~ spread -spact rn^ signal uss.ni? radio waves 
ova::: a corrraaricaxions channel and 

a plurality or packet receivers, each packet 



res pons 
signal : 



receiver ■■ spr aad -spectruni ; no arc , coupled 
a header -detection sresns, for despreadsna the 
cioharnie.nc:oraad-spectrrn signal entreated :nc en 
ket-oxpt each spec true; signal as a piuraiaiy of 
erred, sprsed-specrrrua: channels , respectively ; 



wo mmm 



PCTC s«k n d 



multiplexing rears , coupled to said 
receiver- spiatd-spencr am ^ans . tor multiplexing, cne 
plurality of received sprsed-speccrum cnasneis as 
iceive 

leccetirg seaas , coupled cc as exir 
means, for decoding che received-encoded data ss 
received data; and 

receiver-- memoxy ecses r coupled to said 
< x ~ maeus. * s t o r c ug '..de receive'".; oata, one for 

t.rs nq the received data C lams outpu 

. n< pack t i ceded ss is ss 
i, further xnc led a t - - cup is the 

r , ,-,-;rcc? cnaonei end the deader -dec ecc ice ssans, mm 
translating the packet -spread- spectrum signal hes che 
carrier frequency to a processing frequency, 

S. The packet -switched system as sec tenth in claim 
4, further including processor meaos, coupled to said 
header-deteccioo means, responsive no the header --detect ion 
signal, tor a merer :.:;o control end timing signals. 

'? .. The packet -switched system as set. torch in claim 
4, 5 or 6 with said t ranBSO.tr.er- spread -spectrua means 
including ; 

generating means for genecac3.no the plurality or 

a plural. icy of SKCLudIVE-OR gates coupled between 
said demultiplexing meads, said combiner means ana cc 
generating means, for multiplying the plurality of SUP- 
data -sequence Signals by the plural icy or cm p -sequent e 
signals.- respectively, thereby generating clue plural icy of 
a or e a d •• a pec c. r um on arc; els. 



WO 



pcivi u.u-s 



, 5 or 5 with said transmute er~ s pr ead-speccrum means 
sequence signals < 



- .including any 



l.G . Th& packer -- swir chea By stem as ass rortn is ci«isi 
4, 5 or 6 with said c ra;:.;5™ r c r. a :: -cp r isd « spec c run mesne 
* ^ s x ^ p u u »^ *■ r: user -sr - - - > t 1 

sees of the sub-data -sequence signals by a respective chip 
sequence signal of the plural icy or chip sequence signals , 

II , The packer "sv?itched system as set. forth in claim 
4 ; - or 6 with said r t as i - " ' - ~c y.ecu - _t w..- 
including a plurality of matched Listers, with each sec ess 
thus?: ssviso a^ \ryscs\ ^"c ;v^, s;; s c>o ; c chis- 
i tl >iuraluy of ci sequence 

reapers rve.lv . 



hip-sequence signa l 1 ; reapers: i acly . 



i lydi 1 icy of - t«s 1 so! 

1 S" <- J _ i % - - v CS On , tS 
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4 > . : :. vti > v " - 3 s 

i r oo. e n iiv^ dw~<.o„ - 1 

surf ace -accuse ic -wave device having ss :oepalse response 
matched to a chip- sequence siunai of the plurality sd ehrs 
sequence signals, respectively , 

4 wish said header-detection means taciuding a header - 
ajt , K - a s i« " ~!... > -;c---- «• * - * * the 



16, 'A packet-switched system for cpi^acnlcspina data, 

plural it- icket ;u ittei each .packs 

sxanem.it t e r inc.! uding , 

a transadtter~f irss- in- first -cat 
; transm.i tear- FIFO; messory* coupled to a data input , 
for storing data; 

an encoder., conpled to said t. rsnsmit tar -FX! 
lueasorvs tor encoding the date from sard rransioUiter - 



second plurality of sub- data- sequence sic 

„ : „ — \< 

chip- sequence means See: oat putt 
£ hi so sen st gnai ei si 
rs v - ins 
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a sir st plurai icy or preen st aevices, 
coupled to r.he plurality o : outputs ot said 

means , for multiplying ««cn of the tire- plural, 
sub-data- sequence signals by a ehip --sequence el; 
the 

t spree 



coupled to tee plurality or outputs o- ;uia 

i u . ~ \ respectively ., and to said chip- sequence 
jrervv-v r.or ,tu : t • p :.y n^ c sea or. the second plur^ of 
s : date- -queue que - by * ohir reqnervu jnal 
or ehe plurality of chip- sequence si peels, 
respectively, thereby generating a second plurality ot 

rcpread- spent. ru.tr- channel s ; 

a first coseeiner. coupled to the first 
plurality of product devices, for aigebrai cully 
a Leung the Cirec. piuralsry of spread-specc ruse 

channels as a first ;nel to. channel -spree d- spent rust 

signal ; 

conibinei, tor concatenating a header tor chip-sequence 
sync'tu oriiostion, to the f irst rrsuXti channel -spreaoe- 
spectruc signal , thereby genera sing a terse pocket - 
pros ecti " v~ 



second piura 1 icy of apread-spectrue; 
s e a o n a cu .1 1 1 c n a e n a 1 - spread- s p set r art 
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a l -an - a _v.i * i - """P * 

us: rear- u _«as:. ^.w"-* - - 

iixet and second casket -spread- spec trvrc ssg 

~ - signal and for r ?i 

0*M-spr ead ~ spectrum signal on a carrier ere 



a - v, . < > - i the 

communications channel, fcr translating r,hs Q-m- 
spread -spactrnal signal irom one carrier tregnency to a 
c r O c e :•. s i. an £ r e q • i a n cy .. 

a plurality or header -cexcchsKh- i : i it sr 
integrarora. coup.ied to said tvcicsiatcoc device, tor 
detecting, at the processing frequency, the header n:> 
-.he Q^H~ spreaa- spect rum scgnai , and dor ontpicxtxng, 
responsive to detecting the header, a header -denser ion 
signal ; 

a processor, coupled to said plurality ot 

t „ a". O C ' "V " - T *-< "5. IvC i!0'-"0>C - r - 

header-detection signal,, for generating centre • and 



cr«e oiux&lity - ercp-cfcquence scgrrsls, respecr iceiy , 
for xspresdxr s ~ ~ ■ ••• uvrl-spiesc pectru 

signs! ecibodded in the QAJh- spread- spectnem cignal so a 

respectively j 

^ second picraixty of dat:a-:natched filters, 
ccucled no said xraosist rig device, with each of said 
--v x. - r ,v.v--- r^n<. " } r „- - an 
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* t: o . V ~~ v « ^ * - oi 

che t i ^ cf c*xp-*» - » ± < * * >r ^-^ 

tor daipprtsdxng c he ascend suit ; cabana., -.po^e^d- 
s oestrum signal redded in the C-AM~spre8d-specr.rui3 
signal as t. second dura 1 its a received spra 3 
spectrua channels, respectively ; 



plurality oi Paca-snsnanen :i,c.«-s, — - 

the first and second plurality of received sp:oad- 
spse.trum channels as received -encodes; nana ; 

a decoder, coupied to saxd multiplexer. Pun 
decoding the received-encoded data ae received data,; 
and 

a receiver -FIFO memory* coupled to said 
decoder tor storing the received data, and for 
oatpuating the received data to a data output > 

17, The packer -switched system as sec torch in claim 

16, with said chip-sequence means including a chip-sequence 

. „c c cr » "o; - i p * i * - 

i xara; i a , 



da. - I - ° « * > 

scoring the plurality " h - <. signals 

syste:T. f o nun 3 a t < 

a piuraiity of packet transmit tare , each pastes 

rransmitcer-ase.ss.sy means, coupled to a data 
■■ r.acr: , lor ePas:iag nana : 

*n codes ass , ~ sj «s- 

pernors means Pec saccolicp; the ia ; i>. c; ;a i d 
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data fYosx each packet tran.T'.aa encoded ii£f tyrant! 
from she data t ran other packer transect tens in s&ic 
plurality of packet transmitters ; 

cleyo.- i "'. .;rk'Xr r s>ea as , coup 1 ed t c sa t d 



respective sub-data -sequence zign&l at s respective 
output o.£ said, demultiplexer means; 

prumemitcer-spread-spectrum means , coupled 
to the plurality of outputs of said demd n)ewer 
means, for spread -spectrum processing each of the 
first plurality of sub-data -sequence signals and each 
of the second plurality of. sab~data-sequence signals 
by a chip-sequence signal of a plurality of chip- 
sequCnc ^ ~. ua.xt respectively. u;\ereb\ g^i;'.i:^ a 
first plurality or spread- spectres: channel?.: and & 
second plurality of spread- spectrin channels, with • :v. 

| seq e signal t . c * ; v rest n 
chip-sequence signs! in the plurality c t chip -sequence 
* orv- t i 

plurality of sub-data sequence srynart. respect iveiys 
ind as plural it t suaence si Is 

cossaoniy used hy the plurality at paeans i i • ; 

c:r-c i-vec:: rear- : . . 'a:hr combining tin 
first oiuralitv or sprsad-spect rnr ; channels us a sirs; 

cl - spread- sp v " ignai and box 
algebraically combining the second plural icy of 
spread - spec t test ctsnceis as a second utlicichsnnei - 



wo mmm 



synchros;, sa a ic.o f cc the first arul r. ickanna i- spread - 
ipectriiB signal, c hereby genaraoiiig a first packet - 

header, - - <-~ - -° 

second ouit i cha an e i •■ spr es d ■■ spec t rum .; :. y aa .1 , tdrer eby 
generating a second — -~~ > " I - * 1 signal; and 
rransroitasr-subsystsrn oeaas . coupled r.o said 
r>sanai. ' w * ~~ - a. " * 

soectrua signal and toe second , ao preuo peeorar; 

* -. ~ * <o >. 1 1 

teas. ,a:U 5 k ~ fns 5.iat?"iny . a tr^e s - a 

the QAM packet- spread-spectra o ~ using radio 
waves over a corornanieations channel? and 

r 1 ,v , ta £ pa s raeei as a a cas 
receiver ioc 1 ndiac , 

header -detection roans, coupled to said 
sorcroun rear. ions channel, for detecting the error, header' 
in the first, packer -orpread" space rum signal and for 
detecting the second header in the eecona packer - 
spread- s pec t russ signal, and for output ting, responsive 
ac detecting at least one of: the first header and the 
second header, a header-detection signal: 

- i. „ - " ci ia to 

card headar-dsoeecron varans . responsive to the header - 

first p;rsher -sprasd-'Specrrraa signal as a first 

spread a s ) 
respectively ana for despreadmg the second 

res artru! taai ihedded xa 
second packer - spr ead rrpect rurr signal as a eecoac 
plurality or rocs rasa channels.; 
: eapecr i\ rla 

f - <■ - means, ooupiea to said 

roff«";av„ariTO,^'U«i-ii',!C.r:^ i^SSHS, 'O ' Cui C X 0.1.0000 a 0 OS 



wo wwxrn 
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fits and so 2nd plural • f. recei p read --tepee c xuai 

channels as recerrved-oncnxiad iaca; 

leeching rrssaas plad > i rlti iexxng 

t! ^ t n v ~ * - , ~u " -->~~ ~ 

receives oar. car 

receiver -aerrory seaas - coupled to sard 
osass . for starring che received da tap and ror 

packet -switched sysr.es; ac set forth in oiaia-. 
19. > v.. -° c i ~ ^ » ~-j *• - N ~ 

che courser arc ions channel and the header ••detection rentes : 
lor translating tine packet -spread •spec tram regnal from the 
- frequency t< 5 - e i frag er: 

31. The packet -switched syscesc as set forth in claim 
19, -v t *o ^ r ^ - ? - r< -~r~-- t ^ 

headar-dececcion eeans, responsive to the header -detecr ion 
j, vtl , -is isu ronrrcl and t amines si gen 

22. The packet -switched system as net forth j a oiaie; 
1.9 ; z 0 11 with sais nit e « ^ > 

rvha-.r.-r- 

generating means for geoeraeing the plurality of 

a first plurality of Sxrtudf VE-OR gates coupled 
aid 10; :: .;. p. ..-.->; ■ ; sans - id ra 5 rears asi 

ta~seguence signals ty the frrst plurality or 
,« acs srgnaia, respect iveiy , cos re ay generatcag me 
craiity of reread- epeetruo channels;- and 
a second slurs ii ay si EXCLUSIVE -OF. gaces ccapied 
b« t r - - - c id ocsrhrne r me< sag 

- - .0 . i '■--co 

of sah-dc ' i-e a -• 1N the second plurals. | ot 
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3S| ?i US l Cht 

scond plural ita nf pread spec* _ \ > 

23. The packet -switched system as set forth in claim 
19, 20 or 21 with said trans0utter---spread~spect rum means 
ixvti.udj.ng a memory for storing the plurality of. chip- 
- g eru ? s sg na .1 



IS, 20 or 21 wife nil a incincuj an 

;v;t'': 3 no r p : ^ 1 - ^ ' - 

* , _ . -VW. s- ' ^ " 

1:3 .. t ' k SKt'n m sneao 

ciu xng a first plural icy o£ produc* device for 
rsuitipiying: each of the first plurality of sub-data- 
iequwcs signals by a respective chip- sequence signal of 
the plurality of chip sequence signals, and a second 
plurality of product devices for multiplying each of cne 
second plurality of sub "data -sequence signals foy a 
respective chip- sequence signal of the plurality of chip--- 
sequence signals , 
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>i . The packet. -switched .vysv or - k in c : atn 

10, 20 or 21 With said transsi ts er -spread-spectrum means 
j. el ding a firs nioraUl> :h surf - : sfci 
devices and * ---- °- 1 r *" 

-v. s with each of. the "us* plural icy oi surface- 
accus e in ---wave devices and each of the second plural icy ox 

> o i *■ - ^ " * - x * - cmp> 

;equance signals aspect tvaly 

28 > The packet -•switched systass as set forth .in clait'; 
IS .. c ~ <. v - ~ r " - C *" f * 

aciudin a y ' l ra.lity ei Sata-matchs £ i >~ rid a 

second plurality of data -etched filters, with each of the 
first, and second plurality of data -matched filters having 
an impulse response matched to a chip- sequence signal oi 
the raiity c ip eqoence ssgn 3 respect i sl^ 

29, The packet. -switched system as set forth in sis is 
19 with said receiver --spread- spectrum means including a 
first piura.lu.Cy of surfacs--acoast sc-wave devices sad a 
second plurality of ^ devices, wish 

devices and each of roe second pluraxsoy or s_> - nae- 

no ► devices ira- xsg an issreise respense usuchee t 



30. TPs 1 : ^ 5 a/^.-c-^ - - - 

19 ;vioa .-'1 header-detection means Including * first 

„„„ ; i t^ae^i ico'sn -~ tmailsp- res 
siStchsd to the first: header and a second header -sat civ; 
filter integrator raving an impulse response matched ?. 
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